Abstract. This paper is the first of a series whose aim is to perform a systematic study of A-type supergiant atmospheres and winds. Here we present a spectral atlas of 41 A-supergiants observed by us in high and medium resolution in the visible and ultraviolet. The atlas consists of profiles of the Hα, Hβ, Hγ, Hδ, H , Ca II (H and K), Na I (D1 and D2), Mg II 4481 , Mg II [uv1] and Fe II [uv1, uv2, uv3, uv62, uv63, uv161] lines for 41 stars with spectral types ranging from B9 to A9 and luminosity classes Ia, Iab and Ib, and provides the basic data for a thoughtful study of these stars. The overall characteristics of the sample as well as the data reduction procedures are described. We also present some examples of spectral variability.
Introduction
Mass loss is ubiquitous among highly luminous OBA stars. The last decade has seen an enormous increase in the number and the quality of the observational studies of stellar winds. At the same time the theory of stellar winds has been improved dramatically. However most of this work has been limited to O and B stars. To date, very few studies have been devoted to A-type supergiants. These stars occupy a region of the HR diagram where evolution is rapid and therefore they are few in number. Furthermore, the indicators of stellar winds are significantly weaker in A-supergiants than in OB supergiants. Nevertheless it is known from the few A supergiants studied that the structure of their stellar wind is unique in some way that is not yet understood.
There are no comprehensive studies of the line profiles formed in the winds of these stars, of which only a few have been studied in detail. In the optical, a photographic survey of Hα emission in luminous O9 to A5 stars was undertaken by Rosendhal (1973) showing the strong influence of luminosity upon the Hα profile in late-B and A supergiants. The emission at Hα disappears for stars fainter than absolute visual magnitude −6.8 to −7.0, while at the highest luminosities emission dominates over absorption. In the ultraviolet, where most of the indicators of mass loss are observed, the UV P Cygni profiles for O and early B stars have been studied by a large number of authors. However the UV spectra of A-supergiants have scarcely been examined (e.g. Lamers et al. 1995; Praderie et al. 1980; Underhill & Doazan 1982; Hensberge et al. 1982) ; the most extensive study was performed by Talavera & Gómez de Castro (1987) from the high resolution data available in the International Ultraviolet Explorer (IUE) satellite archive. They found two different groups of A-supergiants: stars showing spectral lines characteristic of mass outflow and stars which do not show any sign of stellar winds in their spectrum. The mass-losing Talavera & Gómez de Castro (1987) found that the measured terminal velocity in A-supergiants decreases as the escape velocity increases. Therefore the radiation driven wind theory seems to be not applicable to A-supergiants. However, the latest theoretical progress on this point (Achmad et al. 1997; McCarthy et al. 1997; Kudritzki et al. 1997 ) has begun to clarify such discrepancies in the radiatively driven wind theory frame. Mass loss from early type stars is due to radiation pressure on UV lines, although a detailed comparison of the predicted and observed mass loss rates of OB stars shows Humphreys (1978) .
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(Cz) Cananzi et al. (1993) . (St) Stothers (1991) . systematic differences. Such a comparison has not been made for A-supergiants. Moreover for the few studied, the mass loss rates derived from the UV lines are significantly lower, by a factor 10 −1 to 10 −2 , than the rates derived from Hα (Praderie et al. 1980; Hensberge et al. 1982; Kunasz & Morrison 1982) . Another source of discrepancy is the problem of the superionization of the wind of earlytype stars (Lamers & Snow 1978; Cassinelli et al. 1978; Groenewegen & Lamers 1991; Owocki 1992) . There is as yet no study of the presence or absence of superionization in the winds of A supergiants.
We have selected 41 A-type supergiants to carry out a systematic study of stellar wind indicators in these stars in the visible and ultraviolet. In this atlas we show the profiles of the Hα, Hβ, Hγ, Hδ, H Balmer lines, the Ca II H and K lines, the Na I D lines, Mg II 4481 , Mg II [uv1] and Fe II [uv1, uv2, uv3, uv62, uv63, uv161] for the program stars, as well as some relevant examples of the variations in the profiles.
The A-supergiants sample is presented in Sect. 2. The observations and the data reduction techniques are described in Sect. 3. The spectral atlas is introduced in Sect. 4 and a brief summary is provided in Sect. 5.
A detailed analysis of these data and their implications for the understanding of A-type supergiants will be published in a series of forthcoming papers (Verdugo et al. 1999 ).
The program stars
The stars selected belong to OB associations or clusters, so that we have a good estimate of the distance and therefore of the absolute magnitude. We have used the catalogue of Garmany & Stencel (1992) which is largely based on the cluster distances obtained by Humphreys (1978) . In these catalogues the sample is biased towards early A-type supergiants. We have tried hard to get a good sample of all the luminosity classes for each spectral type since we expect significant luminosity effects in the lines formed in the wind. The whole sample is listed in Table 1 ; ordered by right ascension and identified by their entry number in the HD or BD catalogues. Another usual identification (as the SAO number or the variable star name) is provided in the second column. The equatorial coordinates (α(2000.0), δ(2000.0)) are given in the third and fourth column. The apparent visual magnitudes are listed in the fifth column. The absolute visual magnitude and the OB associations to which each of the stars belongs are given in the sixth and seventh columns respectively. The absolute magnitudes come from the catalogues cited above and they are calculated from the adopted distance to the association.
Most of the stars have been observed both in the ultraviolet and visible, although the less luminous stars could not be observed with the IUE satellite and only two south- ern stars were observed in the visible. We summarize this information in the last two columns of Table 1 .
In Table 2 we give the tabulated spectral types of each star taken from the literature (Humphreys 1978; Garmany & Stencel 1992; Bouw 1981; Fernie 1983; Stothers 1991; Kaltcheva & Georgiev 1994; Cananzi et al. 1993 Table 3 . We summarize in Table 4 the information available for each star as well as the instrumental set-up (telescope+spectrograph) used to obtain the data and the Julian date of the observations. The first campaign was carried out in September 1988 with the Isaac Newton Telescope of the Roque de los Muchachos Observatory in La Palma. All the spectra were taken with the Intermediate Dispersion Spectrograph (IDS) equipped with a GEC CCD which has 22 µm pixels arranged in an 578 × 385 array. We observed Hα, Ca II H and K, Na I D and the Mg II 4481 lines with a resolving power around 16 500.
The second campaign (October 1988) was carried out with the Coudé Spectrograph (resolving power around 26 000) of the 2.2 m telescope at the Calar Alto Observatory. The detector used was an RCA CCD (1024 × 656, 15 µ pixels). We obtained the Hα, Hβ, Ca II(H, K) and Mg II 4481 profiles.
The third campaign was carried out in the Pic Du Midi Observatory (France) in August 1994. We used the MUSICOS (for MUlti-SIte COntinuous Spectroscopy) Spectrograph (Baudrand & Böhm 1992) coupled to the 2 m Bernard Lyot Telescope (TBL) by means of a double optical fiber of 50 µm core diameter (due to the mechanical separation of the spectrograph from the telescope, excellent stability is guaranteed during the night). The MUSICOS spectrograph works in cross-dispersion mode allowing the observation of whole visible range (from 380 nm to 880 nm) in two exposures with a resolving power around 38 000. Six stars of our sample were observed with this instrument. The last campaign was carried out in September 1994 with the Jacobus Kapteyn Telescope of the Roque de los Muchachos Observatory in La Palma. We used the Richardson Brealey Spectrograph (RBS) with a TEK CCD which has 24 µm pixels arranged in a 1024 × 1024 array. In this campaign we paid special attention to the Hγ and Hδ lines which were observed simultaneously with a resolving power around 3700.
The spectra of the two southern stars (HD 59612 and HD 102878) were kindly provided to us by Andreas Kaufer. These spectra were taken in La Silla with the Heidelberg Extended Range Optical Spectrograph (HEROS) at the ESO 50 cm telescope. HEROS is a portable fibre-linked two-channel echelle spectrograph which covers from 345 nm to 560 nm and from 580 nm to 865 nm in one exposure. The resolving power is around 20 000 over the complete wavelength range and, as with MUSICOS, stability is guaranteed by the separation from the telescope.
Reduction
The spectra obtained at La Palma and Calar Alto have been processed using standard astronomical data reduction packages (IHAP (Middelburg 1981 
IRAF
2 ). In all cases the spectra have been extracted from the CCD frame after dark noise correction and flatfielding. At this stage, each spectrum was rebinned into a wavelength scale by using a polynomial fit to the positions provided by the comparison lamps (ThAr, ThNe or CuNe). A calibration spectrum was obtained immediately after the stellar spectrum, without any change in the spectrograph configuration. The long-term accuracy achieved for the wavelength calibration is of the order of 1 km s −1 .
In the final step the resulting wavelength-calibrated spectrum was rebinned to heliocentric velocities and the continuum was normalized to unity by fitting a low-order polynomial and dividing the spectrum by this function.
The MUSICOS spectra were semi-automatically reduced with the dedicated software MUSBIC. A complete description of this procedure can be found in Baudrand & Böhm (1992) . Briefly, as the acquisition, the reduction is divided into two spectral domains: the red (550 − 890 nm) and the blue (390 − 550 nm). Both domains are precisely defined with regard to the order positions. The first step carried out by the program is to determine the exact position of the orders. The procedure is performed on the stellar, flatfield and calibration spectra. Then the program extracts each order of these spectra. The half-widths of the nearly Gaussian order profiles (perpendicular to the dispersion) vary between 2.5 and 3.5 pxl for the blue and for the red domain respectively. Therefore the extraction width is usually 7 pxl for the blue domain and 9 pxl for the red, to contain most of the signal. The program integrates the extracted signal above the baseline defined by the mean value of the signal at the adjacent interorder positions. Two data tables contain wavelengths and pixel positions of all significant emission lines for each order of a thorium reference spectrum. Starting from guessed positions read in the tables, the program finds the exact positions and automatically deduces for each order the coefficients of the 3rd order polynomial giving the wavelength calibration.
UV data

Observations
The stars observed with the IUE satellite are all the A-supergiants in the 1986 IUE Archive, studied before by Talavera & Gómez de Castro (1987) , as well as the new set observed by us in campaigns during 1986, 1991, 1994 and 1995 . The new spectra were taken using the prime camera of the long-wavelength IUE spectrograph (LWP) in high-resolution mode. The spectral range observed with this configuration is from 1900Å to 3200Å with a resolution of ∼ 0.2Å; the most prominent indicators of wind in A-supergiants, Mg II and Fe II lines, are observed in this range. The IUE observations carried out by us are summarized in Table 5 . For each star the date of observation, the image number and the exposure time are provided.
Reduction
All IUE data have been processed at VILSPA using the IUE Spectral Image Processing System (IUESIPS). IUESIPS produces data as free as possible from instrumental effects. These include geometric distortion correction, photometric nonlinearity correction, spectral order extraction and wavelength and flux calibration.
The standard IUE data reduction has an uncertainty in the zero of the wavelength scale which can amount up to 0.5Å. To correct for this we have measured the observed wavelength of some selected interstellar lines listed in Table 6 and compared with their laboratory wavelength. This method cannot be used in some stars for which the lines selected are not clearly interstellar (lines wider than the IUE instrumental profile). In such a case we compared Talavera & Gómez de Castro (1987) .
The spectral atlas
The lines studied in this work have been selected because:
1. Either they are good tracers of winds and mass outflow. For instance not all the UV lines obtained in the 1900 − 3200Å range with IUE are represented. We have selected a sub-sample based on the previous work of Talavera & Gómez de Castro (1987) .
2. Or they are useful spectroscopic indicators for the determination of stellar parameters: effective temperature, gravity and rotational velocity.
The selected lines are listed in Table 7 (visible) and  Table 8 (ultraviolet) together with their basic atomic parameters. For the ultraviolet lines, the atomic data come from the semi-empirical calculations of Kurucz & Peytremann (1975) .
The atlas, which is accesible from the CDS via ftp, is presented in a comprehensible way by means of two different kind of plots. The spectral atlas of stars with visible spectra only is presented with three stars per page. The line profiles of each star are represented in 7 different panels. These plots are designated collectively as Fig. 1 . The spectral atlas of stars with both visible and IUE spectra or with IUE spectra only is presented with one star per page. All the line profiles corresponding to the same star are displayed in 12 different panels within the same page. These plots are designated collectively as Fig. 2 . We provide the HD/BD number, the spectral type and the absolute visual magnitude for each star.
The profiles (normalized to the nearby continuum) are plotted versus wavelength (inÅ). The visible lines are displayed in the first seven panels corresponding to: the lines of H I Balmer series, He I and Mg II and the doublet lines of Ca II and Na I. The ultraviolet lines are shown in bottom panels: Mg II (uv1) and Fe II (uv1, uv2, uv3, uv62, uv63, uv161) . The laboratory wavelengths of the lines are marked by a dashed vertical line. Empty panels indicate that there are no observations at this wavelength range for a given star.
The flux scale varies from source to source to better display the observed profiles. We have selected for each star the best quality spectra obtained (best S/N ratio and spectral resolution) of all these available from the different campaigns. The IUE spectra are often very noisy, especially at the shortest wavelength. Where that was the case we smoothed the spectrum with a boxcar of two, three or five points in order to show a decent profile.
We have observed most of the stars several times in various spectral ranges to study their variability. Variations have been detected in Hα, Mg II (uv1) and Fe II (uv1, uv62, uv63) . No evidence of variability has been detected in the other lines. We have represented in Fig. 3 a summary of this study. Figure 3 is presented in the form of a single plot for each star containing two or more spectra. The spectra are labeled with the date of observation and with the HD/BD number of the star. All the Hα profiles are displayed for each variable Asupergiant. We have also selected some few representative examples of variations in the UV range. As in Fig. 1 the laboratory wavelength of the lines is marked.
Results
Our findings can be summarized as follows:
H I.-The Hα line is shown to be the most sensitive visible indicator of stellar winds in A-type supergiants. The profiles vary from pure symmetric absorption in the less luminous stars to variable emission profiles in some sources. As noted by Rosendhal (1973) the influence of luminosity upon the shape of Hα follows a clear trend: as Fig. 4 . Evolution of the Hα line with the luminosity of the stars the luminosity increases the initially symmetric absorption profiles become asymmetric with the violet wing being more extended than the red one up to a point in which a significant emission becomes visible and then the strength of this emission component increases steadily with the luminosity. This behaviour is particularly clear for stars with the same spectral type as it is well illustrated in Fig. 4 . Variations in Hα are observed in most of the A-supergiants. Hβ presents a symmetric absorption profile in all the A-supergiants except in HD 12953, HD 14535, HD21389, HD 223960 and HD 223385. The only star that shows any indication of asymmetry in Hγ and Hδ is HD 223960. These stars also display the strongest variations in Hα.
Ca II, Mg II (4481Å), Na I and He I.-These lines are photospheric (symmetric absorption profiles) in all sources, no wind effects have been detected. The Ca II (H and K) and Na I D lines are strongly contaminated by the contribution from interstellar clouds. The line profiles show a complex structure with multiple components formed in absorbing regions at different velocities along the line of sight.
Mg II.-The UV resonance lines of Mg II are well known to be a sensitive indicator of wind in A-supergiants. Talavera & Gómez de Castro (1987) described the profiles and divided A-supergiants into two groups depending on these resonance ultraviolet lines profiles. The less luminous stars did not show wind effects while the luminous ones showed the evidence of mass-loss. Our observations confirm this trend. The most luminous A-supergiants present two different types of profiles characteristic of mass outflow. In some stars the Mg II lines are asymmetric with no emission feature and a sharp blue edge. In other stars the Mg II profiles are composed of several deep shortward shifted components. Variations are observed in many stars but the most spectacular profiles variations are observed in two low-luminosity stars: HD 46300 and HD 87737 where we can see the appearance and evolution of a shortward shifted component superimposed on the profile of the Mg II.
Fe II.-The Fe II spectrum of the stars showing evidence of mass-loss in Hα is characterized by the presence of blue-shifted discrete absorption components. However not all the stars in this group present this behaviour. There are several stars whose Fe II lines are asymmetric and only slightly shortward shifted and other stars which present perfectly symmetric absorption lines. We have searched for variable components in the Fe II lines and we have detected these variations in the spectra of the most luminous stars.
